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(54) MICROREACTOR FOR BIOCHEMICAL REACTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a microreactor 
for biochemical reaction capable of simultaneously 
carrying out a great number of biochemical reactions, for 
example, ■ 1,000 reactions in parallel and performing not : 
only a simple analysis but also a synthetic reaction of a 
substance such as protein on a cell. 
SOLUTION: This microreactor comprises plural 
independent chambers formed by anisotropic etching on 
the surface of a single silicon base 12 and a flat plate 17 
(heat-resistant glass) which is subjected to anode 
bonding on the surface of the silicon base 12 to seal up 
the reaction chambers. The reaction chambers have 
injection boats 14, an exhaust boat 15 and a channel 13 
communicating with these boats. The injection boats 14 
and the exhaust boat 1 5 are provided with through holes 
16 communicating with the back of the silicone base, a 
reagent is injected through the through holes 16 to the 
injection boats 14 and discharged from the exhaust boat 
1 5. Further, at least a part of the flat plate 1 7 is a 

transparent part and a reaction in the interior is optically observed through the transparent 
part 
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1Sco«ffi{cigilt- 5Sii?L^#x, 8^*:ii?L^iiLTa 10 
J:9^C7^^orv^^. ri^#m^-r^ft*::«l(c|S«co 

-ht-/)>ht^^. tulE^-Y^^y^fi. miAK-h^||2 7te 30 
lO 0 0 1 ] 

[0002] 

y-<DUm^^m::-^7^^. i^^. RlS. ^ttti. ^Mm. 



Jf4 8fli) (7)Sl^^^-\'>^/^t--^i^^'tlS^^^t^^S:A 

ti. ±i^&m^^^^^^i^x^m\^xmm^i^i:mttiir^ 

m^li 1000 «±) (7)SlSt^S^t^iSffl LXot 

x^m L^t^-r5 c t r-^-^m(zfj:^?sm.^jy^h^ti. 

10 0 0 4] — ^-r t^^y— (Capillary 
Electrophoresis) <t\ 1 mm&.T<D'^^ ^ xjz^^^jV 

^Sfb-r^ r ^75^t^5te:^^?5^T:bttrv^5 (Proc. of HPCE 
•93, Orlando. 1993) e ^t^. i£¥T'(iV^t:>^^ME 
MS (Microelectromechanical Systems) Technology 
(Proc. of MEMS '97, Nagoya. 1997) ^rfb^^^W^it^ 

Af+M(^^3ia#fSlM ("Microfabrication Tech 
nology for Biomedical Applications" , Cambrige Heal 
th Institute, 1996) . ©cW-Cf^/iTAS ("Micro Tot 
al Analysis System", Kluwer Academic, 1995) ^ <B^^^ 

[0 0 0 5] 

%'^^KX\^^^W^^^y:^'TM^. ^dDNA^j-T-tT^/N 

[0 0 0 6] Mt::. Tieil^W^ 5, 589, 136^ 
("SILICON-BASED SLEEVE DEVICES FOR CHEMICAL REACTI 

ONS") \z\^^ m 9 \z.m:^mz.7r^:r ^ ^ y -y^K^t^ 
^>'^— hjLit.v ^ -r—tmxx^ ^ X o kzt^ox\^^^ 

•^-Y^n^b^SlS^Ti^M^^tvTVNJSo Z.<Dmx 

a^^yU, 6, 7(imil. C{i=i>T':/-y-. Lfl=^-f/W 

[0 0 0 7] L/J^b. Z.(D^4 ^ ^it^Km^Xn. D 
NA^gjJ;;. DNAtg^. DNA-^/jjc^/j^T^t 5 

(f^'jx.(:j: 1 0 0 oj^±) (OKJ^.^committmmx 

[0 0 0 8] :^%m{±. Ay&i^fcmmM.^m^-r^fz.^ 
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3 



(3) 



10-33717 

4 



[0 0 0 9] 

[0 0 1 0] ±fS*^P^(Dffi^{zJ:tt(i\ iy'J:=^i^^m 
^tlX\^^^(DX\ 0iJ;^f^4mmX 1 0mmT*lO(7)KlC 

w^^is^-rHf^. 3 0 cmii:s<?^¥— >y ^'^'^^ 

:3i/N±{c 1 0 0 0 J[^±(DSi^:;^-^ v-^^^^f^^f^ ,t t)^ 
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±iti:m-^i^x^m\^m^\^xmm^i^i:mMi^^^ 
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tr>x^^. 
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mmm&^^mLX[^U(DR]t^^yt^mz.mm-t . 

S J: 9^c/^oTv^So i^i^^:7-</wi^ 
•^C C D;^ / ym^m\^^X^m<oKJt^^^:yy<\hX(D^ 

■ir/u^^^(c:1^aii~5 ^ t :f)-X^ ho 

[0013] Mtc. :>v =i>'mm(D-'mcnmim^^r> 
m^^tmm(D]m^mmmm^m\^^x. ^m-^^^-. 
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[0016] U 1 (i. ^^0^o-v'^>:7 n y ^(T^H.-fe 

m^-^ty^i^^-^xm^-irh, m^x\'xmx.{-f. ®y-y-\ 

— y^iryu (Reservoir Cell) . ©f^-^ir/U- (Mixing Cel 
1 ) . ©R^t^-^J^ (Incubation Cell ) , ©l^ffi'ir/W 
(Detection Cell) . ^tJ^O^^Biir/P (Separation Cel 

[0 0 17] Mt-. ^ n^r :/'y v'a l^(Dm.^. 
30 (Combination Chemistry ) if. /^V ^^ffltO^fb^^ 

[0 0 18] m'zi'X. mx tmm(oWi^Mx^h^ -co 

dtC^i-J: 9{-> m:k.it4mmX 1 OmmT' 1 OCO^i^;; 
^^>y<l lirmfiZ-rtlii. 3 0 c mitf^O^—v-y n 
^-i^jnyNjltC 1 0 0 0Jl^±(DSl£:^-\'>'^<^Jf^^-r>5r 

t^'^X^ho tSoT. ^(7)— ftOi/y ::3>'>^/^f^T'l 

0 0 0 ^y.±(D^it^Rft^mm{zmmi^cn 0 z t {zx 

[0 0 19] 

mm^Tjkirmx^^ . (a) t^i^sni. .(b) (^a-a 
:^r^M.^m^'rhtibb{zn. m^. rjc. mm.^ 

50 mwM^m^'rht^^m^*-;hho ^^Ltzpsm^mm-th 
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[0 0 2 0] [a3tC:fcl^-C. 2 OmmX 2 OmmCO->y 
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:^-X^^o 

[0 0 2 3] fjiio^ 7{cfl. m:^ltmm:^'y:^ 

mmm^it. mns 00-50 o'^cmmi^zMmi^tiikm 
x\ wi^<Dmiicm}±^m:txm^^^h(Dx^^o 30 

^K^-r v^'^i 1 1 vxmm-r^. (d) s'^tci. 

[0 0 2 4] ±m\.ti^v{z^ ^mm<7:>±i\:^Kmm'^ 

-r ^ n y r ^ y :n ^^^^^ i 2 (^*® 

iict. ^yv=^>mmi2(Dmm{zmm^^^tiK^:c^'^ 

^Vv-^^l l(i. ^iA^K- h 1 4&U^#tU^- h 1 5 40 

^WL. ^£A?t^°- hi 4 <lr#a:l7}f— h 1 5fi. vy^i^ 
SffiooSEdiSiit-^SiiTLi e^fiix.. :z(DMmili 

6 ^iiLTiiA/i^°- h 1 4--K^^f^J^L. /j-o#ai;tf 

^ic. '^^^{zx^. iyv^i^mtRi2(D~-m^nmm^ 

5n 50 
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[00 2 5] (Ml mmM) m5i't. ms co-^-i ^ a y 

^^m\^^fzmmmmxh^a mm<Dmizi^. z.(d 

Hic^i-J: 9tcaA4^°- h 1 V\ b(oU 

^j-tcv-y =1^^^^— >^i 9 ^^gicb. -e-r ^ C3 v^y :/v^ 
2 i7J>^?>vy >'v^7K>':r;fe^'^ffll^Ti^>'>^/^^aAi- 
^o v^-V V^ 2a(7)-y-^/:r>'W;5S^fiiL. 

3 J: i9 Ti)S^o^-v^>/^g|5^;i^ y r ^ <^ /^o 
T1^>:/>'^p±;6sSl^;^t■^o v-y :^v?2 1 r^-y-^^ 
:7^>'i-^ftAi~^l^(;if^. m?a^t^J:o-ri)f£n355:/a^>.>5^ 

X ]) T ^ ^ \Hu^mwxmfzi.x^< '^^mfi^^^o 

[00 2 6] -v^ ^ a v-;^7"A(cioft-5^{t:^KiJ;i3:o 

T ^ ^ f^{::io V ^T:^tt:6^;5i^:^^^^tTo fc, IE} 3 {c^ b 
fc-^-f ^ n y ^^C:^ol^T. aA^t?— hl4fi. /Wiy 

4sitATVmmm<Dm2:f^^—V\4htt-hf^^. ^ 
-^^>/Wl 3(i. ^ItK— N 1 4 a ^112 h 1 4 
iSii-r^-g^^^fLffl^-Y^^/H 3 a r cD'^i?^£ffl^-V;tv^' 
l 3 a M 5 13b 

ct/j^^/^^o ^fc. ^iS5^-^^-/H 3 b [^-T:^cD7^^/W^ 
[0 0 2 7] -t^j^iD-h. ^mmx\^\^^^i^m(om^^^ 

^it^KJt^tX^X. yr^^ /v/v^^y :r,=7—^\zi:^m%K 
::«^^— if <!: V^9^^;6vWv->'ai y >^^r/ATP {Tf J 

iy^>'^v>m) ^m9.t\^xRit^^mt^m^siJt^x\ 

[6 6 2 8] mmxi:x. ATPtkmicm^^h^^ji-iyy 

:n y >';^r;^/i-^>:7^^-if.^^ti^^m^^ (Sigma#L063 " 

^^^::7^y^J^:^ffiv^Ty T^^o^^.^tr^ ^ t 

[0 0 2 9] mei^. mscDnm't^^^^-rmxh^a 
tArP7!)m^{zm^i.. m^i.xi^^z.t^m%^^ti 

[0 0 3 0] (m2 mmn) m vi-t. m 3 (d^^ ^ n y 
^^m^^fzm2mmmxh^. m^K-^)&(D^m^ 

A{Z^ ^y^^-J^ — RNA (mRNA) ^^tS'h(Dt. 

^^f^\^^h(D^nmi.tzo irfji^^t:,^ i^^mAtLx. 

L- [^^ C] -Z7:xL^/UT^::^>'^ ATP. GTP, m 



lO 0 3 1 1 [l]7{c^-rj: pC:. C^7)^^^cffll^fc-^-^' 
^ n y ^^T^ttATK— K 1 4{:i. f^-g-fl^AfflcT)^ 1 tK 
— M 4 a tr^^mBm(Dm2 7^— h 1 4 b <h/j>b?i^ 
^-^-^-^yH 3*1. ^1 tK- M 4 a ir||2:^K- h 1 

4 b ^igii-r5'g'r5Sffl^'\'^^/i- 1 3 a <t . ^m.m^-Y^- 

yH 3 a tWttin^- hi 5 ^mmir^m.ft.^^^-^\^ 13 io 
htt^hfj:^o ^fc. rco^y 2^3 7t:iC 

^KJ^^^i-^^/n 3 b) tmn^^^— h 1 s (Dum^mmM 

11^(12t:.'-4t:<^)<g:ratC>Kl^L> -^-i i7xn\)Ti7 ^^Js 

y >'v^2 1 O. 0 5 M L/m i nCT)— 

1 0 05>FBltTO/to -^^^n y ri:^t5^cO#ttl>J^— M 5 20 

;e>-^#tB^^/c^^SJ^:^?S(l>'^yl-^^2 2 (Whatmann 
Smm) tC^a^), 10%(>0TCA^i£ (trichloroaceticaci 

d) r*2 0^r«m»L. l^flgT'l 0 5>rpT2lHl. « 

ir — RNA^LTCJTKy?!; ^Jji^m (Polyuridylic aci 

[0 0 3 3] 118(1. mi (ouw^^^^>'rmx-h^o 

(a) ^lmRNA^^*/^V^»^, (b) fl^tt^^tf 

^^^i^-^T-fo^o (b) (0^±f£Z^:^TM>Xa. 

(b) OmRNA^^^/^V>m'^{Citg5Lr. 7f^^2f$(7) 
" C^^^/±SLTV^^o t*oT. mRNAfCj: 1914 Q(7)gj 

[0 0 3 4] fj:^. *^P.qjl±aiUfc*SS^J{cpg^$ix 
^Mr'# ^ :: ^ (l^ffeT-fc^o 40 

[0 0 3 5] 
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-^^^ n y i5?(l. ^■J;t(l 1 0 0 0JL^±(7)#f.|S(7)^fefl:: 

I[lfficDfS!*/^|ft0^] 

[[U 1 1 *:^Wco-^>r ^ 13 y r 

[112] mi tmm(DWi^Mx:h^o 

[(114] [il3o®iit:^&^^'riil-e^5o 

[US] mso-^-YiJ^ci yrr5^l5^^fflv^fc||l^s^0iJT* 

[US] [15(^|^I^.§S:^^^^7=>;^^U— _h(C^7r:L 
[117] Ig|3 0-7>ri:^n yTi^^>5^^fflV^3^cm2^S^MT 

[US] ll7<DK^^^^^i-|ii-efc^, 

[119] t*5fetO-^^i5^n yTi5^^(7)«;?KIl-efc-5o 

3 

4 V-y =^ 
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6, 7 

1 1 SJS^-VW< 
12 V y :=! >'Stg 
1 3 ^-^^-/l^ 
13a ^^m^^^-yi- 
1 3 b S^S^-^-^^/l^ 
14 ^AT^—h 
1 4 a ^ 1 tK-- h • 
14b m2 tK— h 
1 5 SNW^- h 

1 6 nmii 

1 7 w-m (mm:^^:^) 

1 S y^h^ 

1 9 riv^^— y 

2 1 -v^-f nv-y V-:/ 
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